US009323432B2

a2 United States Patent 10) Patent No.: US 9,323,432 B2
Kang et al. 45) Date of Patent: Apr. 26, 2016
(54) METHOD AND APPARATUS FOR ADJUSTING  (56) References Cited

SIZE OF DISPLAYED OBJECTS

(71) Applicant: Samsung Electronics Co. Ltd.,
Suwon-si, Gyeonggi-do (KR)

(72) Inventors: Jiyoung Kang, Suwon-si (KR); Sejin
Kwak, Seoul (KR); Mijung Park,
Hwaseong-si (KR); Saegee Oh,
Goyang-si (KR); Chihoon Lee, Seoul
(KR)

(73) Assignee: Samsung Electronics Co., Ltd.,
Suwon-si (KR)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 222 days.

(21) Appl. No.: 13/774,371

(22) TFiled:  Feb. 22,2013

(65) Prior Publication Data
US 2013/0227452 Al Aug. 29,2013

(30) Foreign Application Priority Data

Feb. 24,2012  (KR) cccocevercrrecrneee 10-2012-0019310

(51) Imt.ClL
GOG6F 3/0484
GO6F 3/0488

(52) US.CL
CPC .......... GOG6F 3/04842 (2013.01); GOGF 3/0488
(2013.01); GO6F 2203/04806 (2013.01)

(58) Field of Classification Search

CPC ... GO6F 9/4443; GOGF 3/0481; GOGF 3/0482;
GO09G 5/14; HO4N 5/44591
USPC ittt 715/765

See application file for complete search history.

(2013.01)
(2013.01)

% B b -

e
I G «@e

501 504

U.S. PATENT DOCUMENTS

5,655,159 A * 8/1997 Nakayamaetal ....... 396/84
6,380,972 B1* 42002 Sugaetal ... . 348/211.99
6,937,272 B1* 82005 Dance ........cocoevenne. 348/208.2

7,376,347 B2 5/2008 Sugimoto
7,643,012 B2* 12010 Kim .....cccooevvinnn. GOG6F 3/0488
345/173
8,400,477 B1* 3/2013 Youngetal ... 345/665
8,406,464 B2* 3/2013 Karazi ... ... 382/103
8,478,347 B2* 7/2013 Kimetal. .. ... 455/566
8,532,414 B2* 9/2013 Wangetal. ... ... 382/239
8,565,835 B2* 10/2013 Mikami et al. .. ... 455/566
8,635,547 B2* 1/2014 Otsukaetal. ............ 715/768
2002/0171650 Al* 11/2002 Prabhakaran .......... GO08G 1/202
345/530
2004/0105125 Al* 6/2004 Ezawa ............... 358/1.16
2005/0108620 Al* 52005 Allyn ............... GOG6F 3/04845
715/255
2005/0172218 Al* 82005 Nishimuraetal. ... 715/512
2005/0219393 Al* 10/2005 Sugimoto ... 348/333.01

(Continued)

FOREIGN PATENT DOCUMENTS

Jp 4489608 B2 4/2010
Jp 2011-211757 A 10/2011
(Continued)

Primary Examiner — Jung-Mu Chuang
(74) Attorney, Agent, or Firm — Jefferson IP Law, LLP

(57) ABSTRACT

A method and apparatus for adjusting sizes of objects dis-
played on a screen are provided. The a method includes
recognizing one or more objects appearing on the screen,
displaying guides indicating regions of the recognized
objects on the screen, receiving a selection command for one
of the recognized objects, and adjusting, upon reception of a
size adjustment command, a size of the region of the selected
object with respect to a first axis of the guide associated with
the selected object or a second axis thereof perpendicular to
the first axis, and displaying the size-adjusted region.

12 Claims, 9 Drawing Sheets

(o @
|

# B b

# B b -

)

(o @
|
# B P -




US 9,323,432 B2

Page 2
(56) References Cited 2011/0273474 Al* 11/2011 Iwayama ................ 345/636
2012/0013645 Al 1/2012 Hu
U.S. PATENT DOCUMENTS 2012/0027305 Al* 2/2012 Kimetal. .covrrvonnn.en.. 382/195
2012/0110491 Al*  5/2012 Cheung ..........cccoowverr. 715/771
2007/0216782 Al*  9/2007 Chernoff ................ HO04N 5/772 2012/0133585 Al* 52012 Han ..o, GOG6F 3/017
348/231.99 o 345/158
2008/0016470 AL* 12008 Misawa etal. ... . 715/%39 2012/0165078 Al* 6/2012 Mikami et al. ................ 455/566
2008/0018670 AL*  1/2008 AraKi wooeoeoooon, GO6F 3/048 2012/0206481 Al1* 82012 Endo ....c.ccoevvvvenn. GOG6F 3/0481
345/660 345/619
2008/0177994 AL*  7/2008 MAYer woooooooorro 13/ 2012/0206495 Al* 82012 Endo oo, GOGF 3/0481
2008/0267451 Al* 10/2008 Karazi ..... 382/103 345/661
2008/0303801 Al* 12/2008 Akaikeetal. ................ 345/173 2012/0223966 Al*  9/2012 Lim .o, 345/633
2009/0040238 AL* 22000 Tio ... GOGT 3/0481 2012/0266068 Al* 10/2012 .. GO6F 3/0485
345/660 715/719
2009/0179998 Al*  7/2009 Steinbergetal. .......... 348/222.1 2013/0106907 Al*  5/2013 Davisetal. .....cccooonnnn. 345/629
2010/0060666 Al* 3/2010 Fong ............ . 345/661 2013/0108165 Al* 5/2013 Ptucha ... 382/195
5010/0073546 AL* 32010 Mori 348/333.10 2013/0111332 Al*  5/2013 Davis coocoovvrrennneen. GOGF 3/0488
2010/0083111 Al* 4/2010 delos Reyes ................ 715/702 715/247
2010/0157129 Al 6/2010 Lee 2013/0182014 Al1* 7/2013 Park ....cccocovvvvviviiiiinnnnn, 345/649
2010/0173678 Al* 7/2010 Klm """"""""""""" H04N 5/23216 2014/0024415 Al* 1/2014 Mlka.ml ................ G06F 3/0485
455/566 455/566
2010/0180222 Al* 7/2010 Otsuka et al. woooervovonnn 715/768 2014/0300569 Al* 10/2014 Matsukietal. .............. 345/173
2010/0202707 Al* 82010 Costache et al. . 382/224 2015/0074602 Al*  3/2015 GOGF 3/0488
2010/0208138 Al* 82010 Mohri w.coovrrrenen. GO6F 1/1622 715/815
348/570
2011/0093608 Al* 4/2011 Sumler et al. ...o............. 709/231 FOREIGN PATENT DOCUMENTS
2011/0141492 Al 6/2011 Ebuchi
2011/0187750 Al1* 8/2011 Koetal. ......cccoveenrnnn. 345/661 KR 10-2010-0075167 A 7/2010
2011/0242396 Al* 10/2011 Matsuzawa etal. ..... 348/333.08 KR 10-1024705 Bl 3/2011
2011/0267368 Al* 11/2011 Casillas etal. ................ 345/629
2011/0267530 Al* 112011 Chun .oocoovvvcorrevenn.e. 348/333.11 * cited by examiner



US 9,323,432 B2

Sheet 1 of 9

Apr. 26,2016

U.S. Patent

¢el T 1INN AY1dSIa
12114 4OSN3S HONOL
NI3HOSHONOL
0¢l
001

HI1SNravy zIS 193r90 |-~ ¢el
H3ZIN90O3H 103(40 1 LEL
1INM TOHINOD LN .SM__,__ A
1141 011
I "OId



U.S. Patent Apr. 26,2016 Sheet 2 of 9

US 9,323,432 B2

FIG. 2
START
RECOGNIZE OBIECTS APPEARG | o
ON THE SCREEN
DISPLAY GUIDES 220
RECEIVE OBJECT SELECTION COMMAND |- 230
240
YES
WO OR MORE DBW
4
NO TREAT TWO OR MORE OBIECTS |- 250
AS ONE COMBINED DBIECT
DISPLAY GUIDE 260

Y

RECEIVE SIZE ADJUSTMENT COMMAND

~—270

!

ADIUST SIZE OF REGION WITH RESPECT
TO FIRST AXIS OR SECOND AXIS

~—280

END



U.S. Patent Apr. 26, 2016

Sheet 3 of 9 US 9,323,432 B2
e@r (&) u
o
o 2
(2]
]
(2] —
S c
3
o
o ]
S 5
[
(r
=
[am)
]
(] —_
S ]

301




U.S. Patent Apr. 26,2016 Sheet 4 of 9 US 9,323,432 B2

404

(d

402

403

FIG. 4

404

402




U.S. Patent Apr. 26,2016 Sheet 5 of 9 US 9,323,432 B2

205

(e

903

202
(b)

a01

Te)
S
Te) o
w =
—
G
[or)
S
e
) —_
e} o)
=)
b= re]
e
=)

501




U.S. Patent Apr. 26,2016 Sheet 6 of 9 US 9,323,432 B2

604

(d)

FIG. 6

604

(a
(c]




U.S. Patent Apr. 26,2016 Sheet 7 of 9 US 9,323,432 B2

FI1G. 7

SELECT A REGION ON THE SCREEN ~ |~_710

Y

RECOGNIZE SELECTED REGION AS OBJECT |~ 720

\

DISPLAY GUIDE ~-730

\

RECEIVE OBJECT SELECTION COMMAND |~ 740

730

WO OR MORE OBWYES
Y
NO TREAT TWO OR MORE OBJECTS 760
AS ONE COMBINED OBJECT
Y
DISPLAY GUIDE L _770

A

RECEIVE SIZE ADJUSTMENT COMMAND |~ 780

\

ADJUST SIZE OF REGION WITH RESPECT 790
TO FIRST AXIS OR SECOND AXIS

END



US 9,323,432 B2

Sheet 8 of 9

Apr. 26,2016

U.S. Patent

108

&)

== )

9sed Iy welseg )

'aseq Aleyll
J0 BUlUINg 8y} Joj I8

d

"apIoMns SIAAINS JOTOB PRUIsg
feped ANRULARIC UYIM Y0 YOe «
“DaUGleLle Suuuey) fajpe.g -
gécmg} BUIGURLD 1 ot Un My »

eLiey 01 Ao
AfeAN0, LB ABojoce

LA

WL VOW T WPE0R 1 A

. WY 8L0l U

»hk & gl

1\

CC ) )

J

[

== )

=0

=]

'S153)01 40 SKBD B3L) JORO PP ¥} LM

=) ‘SHIeByy W0, BSU0TSS. JBION © paJafhla
858q Ay Weibeg 18 Juapiaul syl
‘356 A1B3{ & U SuIY

0 a_____.____n 90} J0j 1ezieY JuspiSalq |

oINS SSARINS L0198 Majag

o st g ooy - N [ IR
“TBele e e - | N, PWS
WPy UELL 0 0
IRZIY 0 £B0j0de §  2ueap
640, Ue /Gojode Sjea B
_ HINEOMAU
£0202I02
T I L T VW 1 WoR 1 R AL
[ | ©

ol | clwoamurmmm/dny

_mONSLoL T 8 & w2l

I ) )

- ,

8 OId

-

ael ajanog

(]

) JJ

=0 (=0

"S15810.0 40 $ABD 331U} J3AO PB3D {1 LM

H ‘SURYEYY W0J} B5UOASBA JUBJOIA B PRIoREI

3seq Iy weJ6eg 1e Jusnioul auL

'338q 4831w & o suenp|
J0 BUUANG 3U3 Jo} [eziey JUapISald

IRLey O} BOjoCE §  RUBAD
B8N0, U8 f50j002 S{ea YR
B

£020710¢
) HINID 0 WHL ) W ) RKSOOHd 0 M 0 3ANAL

| € A

_7
(o] [ c/woanurmmm//mmy

m OAYSLOL T A sk & w2 M

CC ) )

\ J




US 9,323,432 B2

Sheet 9 of 9

Apr. 26,2016

U.S. Patent

(9]

([

== N

=) J

9sed Jiy WeJGeg )
'35eq A1e)|

ED0[=0

SIS31010 J0 SKBD 33.L} 1310 PB3p {1 LM

L
-

‘SURUBY WUDA) SUOTSBI JUSIOIM & [31aBALA

J0 BUlLIng 8y} Joj [

LA 4

"aPIANS SANAINS JOIJE DlaJUIRS
fiefed S)eULAE/d LM Y0 YoeH =
“RUGIR.2 BUjUUeK f3ipelq -
3] UOVRUUSEA GuBueyn S1 U0l 3 oy -

ziey 0 150
SA0AN0, LB AGojoce

-.5_: I HI0W 1 WYWO0Hd 1 MM
. WEBL0L T Mk & vt

C ) )

N\ /

358q Iy WeJ6eg 18 uspiaul suL
"958q A1e31I & U0 Suean)
0 ac___.____n O} 10 Iezie) Wapisald

Ieiey 0 e s ey
ABeInG, U AB0joce Sjed ULBUY

IR

£0202107
) WINI DML 0 ICEH ) WRNOON ) MV 3AITAL

_f | © nw

ol [ gruoaurmmm/ony

= WGl Y M o & et ]

C ) )

106

——

ae] sjqnog

(e]

)

=D

=]

"$13104 40 $A2D 331U} JIRO PR3P §1. UMM
‘SULBYY W01} BSLIODS8) 13|01 & PaIBADIL

0Seq Ny Weled 18 JuanIaul gyl
"3580] AJBA[IUI & U0 SueInY
JOBUUING 3U3 Joj [eziBy JU3PISAL

Al -
IBLIEY O) £ S RURA)

A561110, U2 {BOj00R S{e3 PG

e LB

[ T TR T

£020¢10¢
) HWHO0K 1 M 0 AL

| © an

ol | " ¢/woaurmmm/ony

= WY 8L0l U

Nk & w2 il

C

\-




US 9,323,432 B2

1
METHOD AND APPARATUS FOR ADJUSTING
SIZE OF DISPLAYED OBJECTS

PRIORITY

This application claims the benefit under 35 U.S.C. §119
(a) ofa Korean patent application filed on Feb. 24,2012, in the
Korean Intellectual Property Office and assigned Serial No.
10-2012-0019310, the entire disclosure of which is hereby
incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method and apparatus for
adjusting the sizes of objects displayed on a screen.

2. Description of the Related Art

With advances in display technology, various types of
devices are equipped with display screens. In many cases,
display screens are used together with traditional non-display
functions. For example, in the case of a digital camera, a
display screen is used together with a traditional photograph-
ing function to enable a user to preview an image before
photographing. Most newly developed digital devices such as
Portable Multimedia Players (PMP) are equipped with dis-
play screens.

Ifsuch adisplay screen is installed in a device, the user may
use it to visually check states of the device. That is, the display
screen may significantly enhance the convenience and use-
fulness of a device. Hence, it is expected that display screens
will be more frequently used in digital devices.

Digital devices have different screen sizes. Given screen
size limitations, the user of a device may have to adjust sizes
of objects on the screen in accordance with a currently used
function. However, in a regular device, in order to enlarge or
reduce the size of a selected object or region, the user may be
required to perform a multi-stage or inconvenient input pro-
cedure.

SUMMARY OF THE INVENTION

Aspects of the present invention are to address at least the
above-mentioned problems and/or disadvantages and to pro-
vide at least the advantages described below. Accordingly, an
aspect of the present invention is to provide a method and
apparatus wherein, for easy object size adjustment on a
screen, a guide indicating an object region is displayed and
the user may adjust the size of a selected object using the
guide.

In accordance with an aspect of the present invention, a
method for object size adjustment on a screen is provided.
The method includes recognizing one or more objects appear-
ing on the screen, and displaying guides indicating regions of
the recognized objects on the screen, receiving a selection
command for at least one of the recognized objects, and
adjusting, upon reception of a size adjustment command, the
size of the region of the selected object with respect to a first
axis of the guide associated with the selected object or a
second axis thereof perpendicular to the first axis, and dis-
playing the size-adjusted region.

In accordance with another aspect of the present invention,
an apparatus for object size adjustment on a screen is pro-
vided. The apparatus includes a display unit displaying origi-
nal images and size-adjusted images, a control unit control-
ling a process of recognizing one or more objects appearing
on the display unit, displaying guides indicating regions of
the recognized objects, receiving a selection command for at
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2

least one of the recognized objects, adjusting, upon reception
of a size adjustment command, the size of the region of the
selected object with respect to a first axis of the guide asso-
ciated with the selected object or a second axis thereof per-
pendicular to the first axis, and displaying the size-adjusted
region.

Other aspects, advantages, and salient features of the
invention will become apparent to those skilled in the art from
the following detailed description, which, taken in conjunc-
tion with the annexed drawings, discloses exemplary embodi-
ments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features, and advantages of
certain exemplary embodiments of the present invention will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:

FIG. 1 is a block diagram of an apparatus for object size
adjustment according to an exemplary embodiment of the
present invention;

FIG. 2 is a flowchart of a method for object size adjustment
according to an exemplary embodiment of the present inven-
tion;

FIG. 3 is screen representations illustrating enlargement of
an object region with respect to the vertical axis of a guide
according to an exemplary embodiment of the present inven-
tion;

FIG. 4 is screen representations illustrating enlargement of
an object region with respect to the horizontal axis of a guide
according to an exemplary embodiment of the present inven-
tion;

FIG. 5 shows an illustration for enlargement of an object
region if two or more objects are selected according to an
exemplary embodiment of the present invention;

FIG. 6 shows another illustration for enlargement of an
object region if two or more objects are selected according to
an exemplary embodiment of the present invention;

FIG. 7 is a flowchart of a procedure for object region
enlargement regarding a selected region as a single object
according to an exemplary embodiment of the present inven-
tion;

FIG. 8 shows an illustration for enlargement of an object
region according to an exemplary embodiment of the present
invention; and

FIG. 9 shows an illustration for object region enlargement
regarding a selected region as a single object according to an
exemplary embodiment of the present invention.

Throughout the drawings, it should be noted that like ref-
erence numbers are used to depict the same or similar ele-
ments, features, and structures.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The following description with reference to the accompa-
nying drawings is provided to assist in a comprehensive
understanding of exemplary embodiments of the invention as
defined by the claims and their equivalents. It includes vari-
ous specific details to assist in that understanding but these are
to be regarded as merely exemplary. Accordingly, those of
ordinary skill in the art will recognize that various changes
and modifications of the embodiments described herein can
be made without departing from the scope and spirit of the
invention. In addition, descriptions of well-known functions
and constructions may be omitted for clarity and conciseness.
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The terms and words used in the following description and
claims are not limited to the bibliographical meanings, but,
are merely used by the inventor to enable a clear and consis-
tent understanding of the invention. Accordingly, it should be
apparent to those skilled in the art that the following descrip-
tion of exemplary embodiments of the present invention is
provided for illustration purpose only and not for the purpose
of limiting the invention as defined by the appended claims
and their equivalents.

It is to be understood that the singular forms “a,” “an,” and
“the” include plural referents unless the context clearly dic-
tates otherwise. Thus, for example, reference to “a compo-
nent surface” includes reference to one or more of such sur-
faces.

In the following description, an “object” refers to a distin-
guishable thing or entity on the screen. An object may be
independent of another object. For example, a face and a
vehicle may be objects. A distinguishable region or area on
the screen may also be an object. For example, an icon or a
frame on a browser screen may be an object.

A “guide” includes one or more marks indicating an object
region. A guide may be displayed, for example, in the form of
a corner bracket, a solid line, a dotted line, a rectangle, a
square, or a circle, so as to demarcate a region or area.

“Size adjustment” refers to enlargement or reduction of the
size of an object.

FIG. 1 is a block diagram of an apparatus for object size
adjustment according to an exemplary embodiment of the
present invention.

Referring to FIG. 1, an apparatus 100 for adjusting sizes of
objects on a screen may include a key input unit 110, a
touchscreen 120, and a control unit 130.

The key input unit 110 generates an input signal for con-
trolling the apparatus 100 in response to key manipulation of
a user, and sends the input signal to the control unit 130. The
key input unit 110 may include a keypad including hard or
soft numeric and direction keys, and function keys attached to
the apparatus 100. In an exemplary embodiment, the key
input unit 110 may receive user input to select a particular
object or region. Ifthe apparatus 100 can be operated by using
only the touchscreen 120, then the key input unit 110 may be
excluded.

The touchscreen 120 includes a touch sensor 121 and a
display unit 122. The touch sensor 121 detects a touch input
and location of the user. The touch sensor 121 may be real-
ized, for example, by using a capacitive, resistive, infrared, or
pressure sensor. Any sensor capable of detecting contact or
pressure may be utilized as the touch sensor 121. The touch
sensor 121 generates a touch signal corresponding to the
user’s touch and sends the touch signal to the control unit 130.
The touch signal includes coordinate data of the touch point.
Ifthe user makes a touch-point move gesture, the touch sensor
121 generates a touch signal including coordinate data
describing the path of the touch-point move, and forwards the
generated touch signal to the control unit 130.

In particular, the touch sensor 121 may detect user input
(for example, touch, multi-touch, or drag) for selecting an
object or region. This is described in more detail later.

The display unit 122 may be realized using Liquid Crystal
Display (LCD) devices, Organic Light Emitting Diodes
(OLED), or Active Matrix OLED (AMOLED). The display
unit 122 provides various information such as menus, input
data, and function-setting data to the user in visual form. In
particular, the display unit 122 may display original images
and size-adjusted images.

Although the apparatus 100 for adjusting object sizes is
depicted as having a touchscreen capability, the present
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4

exemplary embodiment may be applied to an apparatus for
adjusting object sizes with or without a touchscreen capabil-
ity. If the present exemplary embodiment is applied to an
apparatus for adjusting object sizes without a touchscreen
capability, the function of the touchscreen 120 may be limited
to that of the display unit 122.

The control unit 130 controls overall operations of indi-
vidual components of the apparatus 100. In particular, the
control unit 130 controls a process of recognizing objects on
the screen, displaying guides indicating object regions,
receiving a command for object selection, receiving a com-
mand for size adjustment, adjusting the size of a selected
object region with respect to at least a first axis or second axis
of the corresponding guide (where the first axis is perpen-
dicular to the second axis), and displaying the size-adjusted
object region. To achieve this, the controlunit 130 includes an
object recognizer 131 and an object size adjuster 132.

The object recognizer 131 may recognize one or more
objects appearing on the display unit 122. In the present
exemplary embodiment, an object may be any distinguish-
able thing or entity on the display unit 122, and an object may
be independent of another object. For example, a face and a
vehicle may be objects. A distinguishable region or area on
the screen may also be an object. For example, an icon or a
frame on a browser screen may be an object.

In an exemplary embodiment, the object recognizer 131
may recognize an object in various ways. The object recog-
nizer 131 may recognize things or faces appearing in images
or moving images being displayed on the screen as objects. If
the apparatus 100 is attached to or includes a digital camera,
the object recognizer 131 may recognize a subject on which
the digital camera is focused as an object. If the apparatus 100
is used for a webpage browser, the object recognizer 131 may
recognize frames in the webpage as objects. That is, the object
recognizer 131 may recognize a distinguishable region or
area on the screen as an object. In addition, if a region on the
screen is selected by a command from the key input unit 110
ortouch sensor 121, the object recognizer 131 may recognize
the selected region as an object.

If an object is recognized by the object recognizer 131, the
object size adjuster 132 may control an operation to display a
guide indicating a region of the recognized object. In the
present exemplary embodiment, a guide includes one or more
marks indicating an object region. A guide may be displayed,
for example, in the form of a corner bracket, a solid line, a
dotted line, a rectangle, a square, or a circle, so as to demar-
cate a region or area. Here, a region or area may have a first
length in a first axis direction and a second length in a second
axis direction, where the first axis is perpendicular to the
second axis.

The object size adjuster 132 may receive an object selec-
tion command from the key input unit 110 or the touch sensor
121. If the touch sensor 121 is used, the object size adjuster
132 may receive various touch events such as touch, multi-
touch, and drag, as an object selection command.

If a size adjustment command is received, the object size
adjuster 132 may control an operation to adjust the size of a
region of the selected object with respect to the first axis or the
second axis of the guide, and display the adjusted object
region. In the present exemplary embodiment, size adjust-
ment refers to an enlargement or a reduction of the size of an
object. In most cases, the first axis and second axis of a guide
are parallel with boundary lines of the display unit 122. That
is, as the screen of the display unit 122 is typically rectangu-
lar, the first axis corresponds to one of the horizontal axis and
the vertical axis, and the second axis corresponds to the other
axis.



US 9,323,432 B2

5

Assuming that the longer axis is the reference axis, the
object size adjuster 132 may enlarge the size of a region in
accordance with the length of the display unit 122 in the
direction of the reference axis. The object size adjuster 132
may also enlarge the size of a region while maintaining the
width-to-height ratio of the corresponding guide.

If a selection command selecting two or more objects is
received, the object size adjuster 132 may treat the two or
more selected objects as a single combined object and display
a guide indicating the region of the combined object.

If an adjustment cancel command is received from the key
input unit 110 or touch sensor 121, the object size adjuster
132 may restore an original size of a size-adjusted region and
display the region at the original size.

In the above description, although the control unit 130, the
object recognizer 131 and the object size adjuster 132 are
treated as separate entities having different functions, they
need not necessarily be separate entities. For example, the
control unit 130 may directly perform the functions of the
object recognizer 131 and object size adjuster 132.

In the following description, for ease of description, it is
assumed that functions of the object recognizer 131 and
object size adjuster 132 are directly performed by the control
unit 130.

FIG. 2 is a flowchart of a method for object size adjustment
according to an exemplary embodiment of the present inven-
tion.

Referring to FIG. 2, the control unit 130 of the object size
adjustment apparatus 100 recognizes objects appearing on
the screen in step 210. Still or moving images may be dis-
played on the screen. Here, an object may be any distinguish-
able thing or entity on the screen, and may be independent of
another object. For example, a face and a vehicle may be
objects. A distinguishable region or area on the screen may
also be an object. For example, an icon or a frame on a
browser screen may be an object.

The control unit 130 may recognize an object in various
ways. For example, the control unit 130 may recognize things
or faces appearing in still images or in moving images dis-
played on the screen as objects. If the apparatus 100 is
attached to or includes a digital camera, the control unit 130
may recognize a subject on which the digital camera is
focused as an object. If the apparatus 100 is used for a
webpage browser, the control unit 130 may recognize frames
in the displayed webpage as objects. That is, the object rec-
ognizer 131 may recognize a distinguishable region or area on
the screen as an object.

The control unit 130 displays guides for the recognized
objects in step 220. Here, a guide is one or more marks
indicating an object region. A guide may be displayed, for
example, in the form of a corner bracket, a solid line, a dotted
line, a rectangle, a square, or a circle so as to demarcate a
specific region or area.

The control unit 130 receives an object selection command
in step 230. The control unit 130 determines whether two or
more objects are selected in step 240. I[f no more than a single
object is selected, the control unit 130 proceeds to step 270,
and if two or more objects are selected, the control unit 130
proceeds to step 250.

The control unit 130 may receive an object selection com-
mand from the key input unit 110 or the touch sensor 121. If
the touch sensor 121 is used, the control unit 130 may receive
various touch events such as touch, multi-touch, and drag, as
an object selection command. This is described in more detail
later.
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If two or more objects are selected, the control unit 130
treats the selected objects as one combined object in step 250,
and displays a guide indicating the region of the combined
object in step 260.

The control unit 130 receives a size adjustment command
from the key input unit 110 or the touch sensor 121 in step
270, and adjusts the size of the region of the selected object
with respect to the first axis or second axis in step 280. In most
cases, the first axis and second axis are parallel with boundary
lines of the display unit 122. That is, as the screen of the
display unit 122 is typically rectangular, the first axis corre-
sponds to one of the horizontal axis and the vertical axis, and
the second axis corresponds to the other axis.

The control unit 130 may enlarge, assuming that the longer
axis is the reference axis, the object region in accordance with
the length of the display unit 122 in the direction of the
reference axis. The control unit 130 may also enlarge the
object region while maintaining the width-to-height ratio of
the corresponding guide.

Thereafter, if an adjustment cancel command is received
from the key input unit 110 or the touch sensor 121, the
control unit 130 may restore the original size of the adjusted
object region and display the region at the original size (not
shown).

FIG. 3 is screen representations illustrating enlargement of
an object region with respect to the vertical axis of a guide
according to an exemplary embodiment of the present inven-
tion.

Referring to screen representation (a) of FIG. 3, the control
unit 130 recognizes faces appearing in the displayed image as
objects 301, 302 and 303, and displays guides made of, for
example, dotted lines and corner bracket marks. Guides may
be displayed in various forms, and may be made of one of
dotted lines and corner bracket marks.

Referring to screen representation (b) of FIG. 3, the control
unit 130 receives a selection command and a size adjustment
command for the rightmost object 303. Size adjustment is an
enlargement or a reduction of an object. In this example, two
touch inputs occur on the object 303, the first touch input is a
selection command for the object 303, and the second touch
input is a size adjustment command. The selection command
and size adjustment command may also be generated via the
key input unit 110 or by other types of touch gestures.

Referring to screen representations (c), (d), and (e) of FIG.
3, assume that the first axis of the guide associated with the
object 303 is the vertical direction and the second axis is the
horizontal direction. Then, as the first axis is longer, it
becomes the reference axis. The first axis of the guide may be
the same as a longer axis of the display, but this is not
required. Hence, the object 303 is enlarged with respect to the
first axis (in the vertical direction) in accordance with the
screen size and is enlarged along the second axis (in the
horizontal direction) according to the guide ratio.

Referring to screen representation (e) of FIG. 3, if an
adjustment cancel command, such as a touch on the outside of
the guide, is received, the control unit 130 may restore the
original size of the adjusted region and display the readjusted
region at the original size (not shown).

FIG. 4 is screen representations illustrating enlargement of
an object region with respect to the horizontal axis of a guide
according to an exemplary embodiment of the present inven-
tion.

Referring to screen representation (a) of FIG. 4, the control
unit 130 recognizes cars appearing in the displayed image as
objects 401, 402, 403, and 404, and displays guides made of,
for example, dotted lines and corner bracket marks. Guides
may be displayed in various forms, and may be made of one
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of dotted lines and corner bracket marks. In screen represen-
tation (b) of FIG. 4, the control unit 130 receives a selection
command and a size adjustment command for the bottom-
middle object 403. Two touch inputs occur on the object 403,
the firsttouch input s a selection command for the object 403,
and the second touch input is a size adjustment command
therefor.

Referring to screen representations (¢) and (d) of FIG. 4,
assume that the first axis of the guide associated with the
object 403 is the vertical direction and the second axis is the
horizontal direction. Then, as the second axis is longer, it
becomes the reference axis. Hence, the object 403 is enlarged
with respect to the second axis (in the horizontal direction) in
accordance with the screen size and is enlarged along the first
axis (in the vertical direction) according to the guide ratio. In
screen representation (d) of FIG. 4, if an adjustment cancel
command such as a touch on the outside of the guide is
received, the control unit 130 may restore the original size of
the adjusted region and display the readjusted region at the
original size (not shown).

FIG. 5 shows an illustration for enlargement of an object
region if two or more objects are selected according to an
exemplary embodiment of the present invention.

Referring to screen representation (a) of FIG. 5, the control
unit 130 recognizes faces appearing in the displayed image as
objects 501, 502, and 503, and displays guides made of dotted
lines and corner bracket marks.

Referring to screen representation (b) of FIG. 5, the control
unit 130 receives a selection command for the middle object
502 and the right object 503. Two touch inputs occur to select
the two objects, one touch input is a selection command for
the object 502, and another touch input is a selection com-
mand for the object 503. Multiple objects may be selected
together in various ways. For example, two or more objects
may be selected at once through the key input unit 110 or
through a multi-touch gesture. Use of other exemplary touch
inputs is described further in connection with FIG. 6.

In response to selection of multiple objects in screen rep-
resentation (b) of FIG. 5, the control unit 130 treats the
selected multiple objects as a single combined object as
shown in screen representation (c) of FIG. 5. A translucent
box 504 in screen representation (c¢) of FIG. 5 is merely a
visual indicator for the description of the combining process,
and thus may be displayed but is not required in practice.

Referring to screen representation (d) of FIG. 5, the control
unit 130 controls the display unit 122 to display a guide
indicating the region of the combined object 505. If a touch
input occurs on the combined object 505, the control unit 130
enlarges the combined object 505 as in screen representation
(e) of FIG. 5. Assume that the first axis of the guide associated
with the combined object 505 is the vertical direction and the
second axis is the horizontal direction. Then, as the second
axis is longer, it becomes the reference axis. Hence, the com-
bined object 505 is enlarged with respect to the second axis
(the horizontal direction) in accordance with the screen size
and is enlarged along the first axis (the vertical direction)
according to the guide ratio. In screen representation (d) of
FIG. 5, if an adjustment cancel command such as a touch on
the outside of the guide is received, the control unit 130 may
restore the original size of the adjusted region and display the
readjusted region at the original size (not shown).

FIG. 6 shows an illustration for enlargement of an object
region if two or more objects are selected according to an
exemplary embodiment of the present invention.

Referring to FIG. 6, two or more objects are selected in a
way different from that in FIG. 5. In screen representation (a)
of FIG. 6, the control unit 130 recognizes faces appearing in
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the displayed image as objects 601, 602, and 603, and dis-
plays guides made of dotted lines and corner bracket marks.

Referring to screen representation (b) of FIG. 6, the middle
object 602 and the right object 603 are simultaneously
selected by the user drawing a circle surrounding the middle
object 602 and the right object 603, in a manner different from
that of FIG. 5 where two objects were selected by consecutive
touches.

Inresponse to the selection of multiple objects, in the same
manner as in FIG. 5, the control unit 130 treats the selected
multiple objects as a single combined object 604 and controls
the display unit 122 to display a guide indicating the region of
the combined object 604 as shown in screen representation (c)
of FIG. 6. The combined object 604 is according to the objects
that were included in the circle, rather than the circle itself. If
a touch input occurs on the combined object 604, the control
unit 130 enlarges the combined object 604 as in screen rep-
resentation (d) of FIG. 6.

Unlike the case of FIG. 5, if a circle is drawn so as to
enclose multiple objects as in FIG. 6, as it is determined that
selection is completed, it is possible to directly perform size
adjustment without a separate size adjustment command.
Although FIGS. 3 to 6 illustrate object enlargement only, it is
also possibleto perform object reduction in a similar way. The
size of objects may thus be adjusted to be larger or smaller.

FIG. 7 is a flowchart of a procedure for object region
enlargement regarding a selected region as a single object
according to an exemplary embodiment of the present inven-
tion.

Referring to FIG. 7, the control unit 130 receives a selec-
tion command for a region on the screen through the key input
unit 110 or the touch sensor 121 in step 710. The control unit
130 recognizes the selected region as an object in step 720.
Here, the selected region may be a distinguishable region
having lengths in first and second axis directions. The size of
aregion may be adjusted with respect to a first axis ora second
axis perpendicularto the first axis. Here, an object may be any
distinguishable thing or entity on the screen, and may be
independent of another object. For example, a face and a
vehicle may be objects. A distinguishable region or area on
the screen may also be an object. For example, an icon or a
frame on a browser screen may be an object.

The control unit 130 may recognize an object in various
ways. For example, the control unit 130 may recognize things
or faces appearing in still images or in moving images dis-
played on the screen as objects. If the apparatus 100 is
attached to or includes a digital camera, the control unit 130
may recognize a subject on which the digital camera is
focused as an object. If the apparatus 100 is used for a
webpage browser, the control unit 130 may recognize frames
in the displayed webpage as objects. That is, the object rec-
ognizer 131 may recognize a distinguishable region or area on
the screen as an object.

Thereafter, the control unit 130 displays a guide for the
recognized object in step 730. Here, a guide is one or more
marks indicating an object region. A guide may be displayed,
for example, in the form of a corner bracket, a solid line, a
dotted line, a rectangle, a square, or a circle, so as to demar-
cate a specific region or area.

The control unit 130 receives an object selection command
in step 740. The control unit 130 determines whether two or
more objects are selected in step 750. If no more than a single
object is selected, the control unit 130 proceeds to step 780;
and if two or more objects are selected, the control unit 130
proceeds to step 760.

The control unit 130 may receive an object selection com-
mand through the key input unit 110 or touch sensor 121. If
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the touch sensor 121 is used, the control unit 130 may receive
various touch events, such as touch, multi-touch, and drag, as
an object selection command.

If two or more objects are selected, the control unit 130
treats the selected objects as one combined object in step 760,
and displays a guide indicating the region of the combined
object in step 770.

The control unit 130 receives a size adjustment command
from the key input unit 110 or touch sensor 121 in step 780,
and adjusts the size of the region of the selected object with
respect to the first axis or second axis in step 790.

Thereafter, if an adjustment cancel command is received
from the key input unit 110 or the touch sensor 121, the
control unit 130 may restore the original size of the adjusted
object region and display the region at the original size (not
shown).

An exemplary embodiment is described with reference to
FIGS. 8 and 9, in which web browser screens are used.

FIG. 8 shows an illustration for enlargement of an object
region according to an exemplary embodiment of the present
invention. In FIG. 8, the control unit 130 recognizes a specific
region as an object without explicit reception of a selection
command.

Referring to screen representation (a) of FIG. 8, the control
unit 130 recognizes a frame in the displayed webpage as an
object 801 and displays a guide made of a solid line. A guide
may be displayed in various forms. The control unit 130
receives a selection command and a size adjustment com-
mand for the object 801. Size adjustment may be enlargement
or reduction of an object. In this example, a single touch input
of a size adjustment command for object 801 is also recog-
nized as the selection command. The selection command and
the size adjustment command may also be generated by the
key input unit 110 or by other types of touch gestures.

Referring to screen representations (b) and (c) of FIG. 8,
assume that the first axis of the selected object 801 is in the
vertical direction and the second axis is in the horizontal
direction. Then, as the second axis is longer, it becomes the
reference axis. Hence, the object 801 is enlarged with respect
to the second axis (in the horizontal direction) in accordance
with the screen size and is enlarged along the first axis (in the
vertical direction) according to the guide ratio.

FIG. 9 shows an illustration for object region enlargement
regarding a selected region as a single object according to an
exemplary embodiment of the present invention.

Referring to screen representation (a) of FIG. 9, the control
unit 130 receives a touch input as a selection command for a
region in the displayed webpage. Then, the control unit 130
recognizes the selected region as an object.

Referring to screen representation (b) of FIG. 9, the control
unit 130 displays a guide made of a solid line for the recog-
nized object 901. A guide may be displayed in various forms.
The control unit 130 receives a selection command and a size
adjustment command for the object 901. Size adjustment is
enlargement or reduction of an object. Two touch inputs occur
on the object 901. For example, the first touch input is a
selection command for the object 901, and the second touch
input is a size adjustment command. The selection command
and size adjustment command may also be generated by the
key input unit 110 or by other types of touch gestures.

As described above, a specific region may be recognized as
an object without an explicit selection command, and the size
of'the recognized object may be directly adjusted in response
to a size adjustment command.
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In exemplary embodiments of the present invention, the
user may adjust the size of a selected object in a more conve-
nient manner without performing a multi-stage or cumber-
some input procedure.

While the invention has been shown and described with
reference to certain exemplary embodiments thereof, it will
be understood by those skilled in the art that various changes
in form and details may be made therein without departing
from the spirit and scope of the invention as defined by the
appended claims and their equivalents.

What is claimed is:

1. A method for object size adjustment on a screen, the
method comprising:

recognizing one or more objects appearing on the screen,

and displaying guides indicating regions of the recog-
nized objects on the screen;

receiving a selection command for selecting at least one

object of the recognized objects;

grouping, if two or more objects are selected by the selec-

tion command, the two or more selected objects into a
single combined object;

displaying a guide indicating a region of the single com-

bined object;

adjusting, using the guide associated with the selected at

least one object, according to a received size adjustment
command, a size of the region of the selected at least one
object with respect to a first axis of the guide associated
with the selected at least one object or a second axis
thereof perpendicular to the first axis;

displaying the size-adjusted region;

receiving an adjustment cancel command comprising an

input on the outside of the guide after the displaying of
the size-adjusted region; and

restoring an original size of the size-adjusted region and

displaying the region at the original size in response to
the adjustment cancel command,

wherein the selected at least one object comprises the

single combined object,

wherein the region is adjusted with respect to one of the

first axis and second axis according to a size of the screen
and is adjusted with respect to the other of the first axis
and second axis according to a size ratio of the first axis
and the second axis of the guide, and

wherein the adjusting of the size of the region comprises

enlarging, after treating a longer one of the first axis and
the second axis as a reference axis, the region in accor-
dance with the screen size in the direction of the refer-
ence axis, and displaying the enlarged region.

2. The method of claim 1, wherein the adjusting of the size
of the region comprises:

enlarging the region while maintaining a width-to-height

ratio of the corresponding guide, and

displaying the enlarged region.

3. The method of claim 1, wherein each object comprises a
distinguishable thing, entity, or region of the screen.

4. The method of claim 1, wherein each guide comprises at
least one of a corner bracket, a solid line, a dotted line, a
rectangle, a square, and a circle.

5. The method of claim 1, wherein the guide associated
with the at least one selected object demarcates the second
region or an area of the at least one selected object.

6. The method of claim 1, wherein the first axis and second
axis are each parallel with boundaries of the screen.

7. A method for object size adjustment on a screen, the
method comprising:

recognizing one or more objects appearing on a screen;
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receiving a first selection command for a first region on the

screen,

recognizing the selected first region as an object, and dis-

playing a guide indicating the recognized first region on
the screen;

receiving a second selection command for a second region

of the recognized first region;

grouping, if two or more objects are selected by the second

selection command, the two or more selected objects
into a single combined object;

displaying a guide indicating the second region of the

single combined object;

adjusting, using the guide associated with the second

region, according to a received size adjustment com-
mand, a size of the recognized second region with
respect to a first axis of the guide associated with the
recognized second region or a second axis thereof per-
pendicular to the first axis;

displaying the size-adjusted second region;

receiving an adjustment cancel command comprising an

input on the outside of the guide associated with the
second region after the displaying of the size-adjusted
second region; and

restoring an original size of the size-adjusted second region

and displaying the restored size-adjusted second region
at the original size in response to the adjustment cancel
command,

wherein the second region comprises the single combined

object,
wherein the second region is adjusted with respect to one of
the first axis and second axis according to a size of the
screen and is adjusted with respect to the other of the first
axis and second axis according to a size ratio of the first
axis and the second axis of the second region, and

wherein the adjusting of the size of the second region
comprises enlarging, after treating a longer one of the
first axis and the second axis as a reference axis, the
second region in accordance with the screen size in the
direction of the reference axis, and displaying the
enlarged region.

8. The method of claim 7, wherein the selected second
region is a distinguishable region having a length in the first
axis direction and a length in the second axis direction.

9. An apparatus for object size adjustment on a screen, the
apparatus comprising:

a display unit configured to display original images and

size-adjusted images;

a control unit configured to:

control a process of recognizing one or more objects
appearing on the display unit,

control the display unit to display guides indicating
regions of the recognized objects,

receive a selection command for selecting at least one
object of the recognized objects,

group, if two or more objects are selected by the selec-
tion command, the two or more selected objects into a
single combined object,

control the display unit to display a guide indicating a
region of the single combined object,

adjust, using the guide associated with the selected at
least one object, according to a received size adjust-
ment command, a size of the region of the selected at
least one object with respect to a first axis of the guide
associated with the selected at least one object or a
second axis thereof perpendicular to the first axis,

control the display unit to display the size-adjusted
region,
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restore, if an adjustment cancel command comprising an
input on the outside of the guide is received after the
displaying of the size-adjusted region, an original size
of the size-adjusted region, and

display the region at the original size,

wherein the selected at least one object comprises the

single combined object,

wherein the region is adjusted with respect to one of the

first axis and second axis according to a size of the screen
and is adjusted with respect to the other of the first axis
and second axis according to a size ratio of the first axis
and the second axis of the guide, and

wherein the control unit is further configured to adjust the

size of the region by enlarging, after treating a longer one
of the first axis and second axis as a reference axis, the
region in accordance with the screen size of the display
unit in the direction of the reference axis and displaying
the enlarged region.

10. The apparatus of claim 9, wherein the control unit is
further configured to adjust the size of the selected region by
enlarging the region while maintaining a width-to-height
ratio of the corresponding guide and displaying the enlarged
region.

11. An apparatus for object size adjustment on a screen, the
apparatus comprising:

a display unit configured to display original images and

size-adjusted images;

a control unit configured to:

control a process of recognizing one or more objects
appearing on the display unit,

recognize, upon reception of a first selection command
for a first region of the display unit, the selected first
region as a first object and displaying a guide indicat-
ing the first object on the display unit,

receive a second selection command for a second region
of the recognized first region,

group, if two or more objects are selected by the second
selection command, the two or more selected objects
into a single combined object,

control the display unit to display a guide indicating the
second region of the single combined object,

adjust, using a guide associated with the second region,
according to a received size adjustment command, a
size of the recognized second region with respect to a
first axis of the guide associated with the recognized
second region or a second axis thereof perpendicular
to the first axis,

control the display unit to display the size-adjusted sec-
ond region,

restore, if an adjustment cancel command comprising an
input on the outside of the guide is received after the
displaying of the size-adjusted second region, an
original size of the size-adjusted second region, and

display the second region at the original size,

wherein the second region comprises the single combined

object,

wherein the second region is adjusted with respect to one of

the first axis and second axis according to a size of the
screen and is adjusted with respect to the other of the first
axis and second axis according to a size ratio of the first
axis and the second axis of the second region, and
wherein the control unit is further configured to adjust the
size of the selected second region by enlarging, after
treating a longer one of the first axis and second axis as
a reference axis, the second region in accordance with
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the screen size of the display unit in the direction of the
reference axis and displaying the enlarged second
region.

12. The apparatus of claim 11, wherein the selected second
region comprises a distinguishable region having a length in 5
the first axis direction and a length in the second axis direc-
tion.
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